Glycogen synthase kinase-3β is involved in electroacupuncture pretreatment via the cannabinoid CB1 receptor in ischemic stroke.
We have previously shown that electroacupuncture (EA) pretreatment produces neuroprotective effects, which were mediated through an endocannabinoid signal transduction mechanism. Herein, we have studied the possible contribution of the phosphorylated form of glycogen synthase kinase-3β (GSK-3β) in EA pretreatment-induced neuroprotection via the cannabinoid CB1 receptor (CB1R). Focal transient cerebral ischemia was induced by middle cerebral artery occlusion in rats. Phosphorylation of GSK-3β at Ser-9 [p-GSK-3β (Ser-9)] was evaluated in the penumbra tissue following reperfusion. Infarct size and neurological score were assessed in the presence of either PI3K inhibitors or a GSK-3β inhibitor 72 h after reperfusion. Cellular apoptosis was evidenced by TUNEL staining and determination of the Bax/Bcl-2 ratio 24 h after reperfusion. The present study showed that EA pretreatment increased p-GSK-3β(Ser-9) 2 h after reperfusion in the ipsilateral penumbra. Augmented phosphorylation of GSK-3β induced similar neuroprotective effects as did EA pretreatment. By contrast, inhibition of PI3K dampened the levels of p-GSK-3β(Ser-9), and reversed not only the neuroprotective effect but also the anti-apoptotic effect following EA pretreatment. Regulation of GSK-3β by EA pretreatment was abolished following treatment with a CB1R antagonist and CB1R knockdown, whereas two CB1R agonists enhanced the phosphorylation of GSK-3β. Therefore we conclude that EA pretreatment protects against cerebral ischemia/reperfusion injury through CB1R-mediated phosphorylation of GSK-3β.